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1. Introduction
Exams are the most stressful evaluative context in the academic life of students (Stowell, Tumminaro & Attarwala, 2008; Zeidner, 1995). They thus provide valuable information on how students cope with performance stress, and how specific trait and state variables influence their study processes. This study investigated the use of surface approach to studying (Tait, Entwistle & McCune, 1998) during exam preparation. 
Two sets of explanatory variables for surface approach to studying are considered: (1) the trait variables of motivation and metacognition (Amabile, Hill, Hennessey & Tighe, 1994; Wells, 2008); and (2) the state variables of avoidance coping and evaluation anxiety (Zuckerman & Gagne, 2003; Zeidner, 1998). Prior studies have advanced and tested two parallel models which included some but not all of these variables. In a first model metacognition was found to predict surface approach to studying independently of evaluation anxiety (Spada, Nikčević, Moneta & Ireson, 2006). In a second model trait extrinsic and intrinsic motivation were found to predict surface approach to studying directly and indirectly through avoidance coping (Moneta & Spada, 2009).
The present study is aimed at constructing a model which combines the trait and state variables outlined above and verifying whether each of these variables is a predictor whilst controlling for all other variables. Therefore the goals of the present study are: (1) to replicate previous findings; (2) to identify new predictive relationships; and (3) to explore the relative contribution of each predictor variable. 
1.1. Surface Approach to Studying
Students’ academic success and quality of learning is heavily influenced by their approaches to studying (Davidson, 2002; Entwistle et al., 2000; Zeegers, 2004). Marton and Säljö (1976a, 1976b) proposed the first conceptualization of studying as information processing, and introduced the distinction between ‘deep’ and ‘surface’ approaches to studying. A surface approach to studying is characterised by preoccupation with memorizing and rote reproducing the learning material (Prosser & Trigwell, 1998). A deep approach to studying is characterised by the analysis and reinterpretation of the study material in order to understand its broader implications, to give personal meaning to it, and to be able to use the acquired knowledge in other contexts (Svensson, 1977). Entwistle described an additional approach to studying, ‘strategic’, which is characterised by effective organisation, time management and self-regulation of study, involving deep level of information processing driven by the intention to achieve the highest possible grade (Entwistle, 2008, 2009; Entwistle & McCune, 2004).
Numerous studies have found that students using deep and strategic approaches to studying tend to achieve higher quality learning outcomes and better grades compared to students using surface approach to studying (Davidson, 2002; Entwistle et al., 2000;  Zeegers, 2004). The use of surface approach to studying has been linked to the role of educational context in terms of teaching characteristics (e.g. clarity and level of explanation given and pace and structure of teaching) and departmental characteristics (e.g. assessment procedures, teaching ethos and workload) in shaping the outcome of learning together with students’ characteristics (e.g., intellectual abilities, learning style, motivation, prior knowledge and work habits) (see review by Entwistle, 2008).
1.2. Trait Motivation as a Predictor of Surface Approach to Studying
	Amabile and colleagues (1994) defined trait intrinsic and extrinsic motivation as independent dispositions to be driven either by the engagement of work or by a means to some end which is external to the work itself. Trait intrinsic motivation involves the appreciation of complexity as an opportunity to acquire mastery when engaging in demanding activities. Trait extrinsic motivation energizes behavior by arousing ego-involving anticipations of success or failure and the emotions of pressure and tension (Deci & Ryan, 1985).	
Moneta and Spada (2009) investigated the relationships between students’ trait motivation and approaches to studying during exam preparation. They hypothesized that: (1) trait intrinsic motivation should prevent surface approach to studying because it implies a lack of interest in simple, routine tasks; and (2) trait extrinsic motivation should promote surface approach to studying as it energizes behavior by arousing ego-involving anticipations of success or failure which in turn are likely to deplete task-focused attention capacity. Results supported these hypotheses as trait intrinsic motivation was found to be negatively correlated with surface approach to studying whilst trait extrinsic motivation was found to be positively correlated with surface approach to studying. On the basis of these findings we hypothesized that:
(1)	Trait intrinsic motivation will be negatively correlated with surface approach to studying; and
(2)	Trait extrinsic motivation will be positively correlated with surface approach to studying.
1.3. Metacognition as a Predictor of Surface Approach to Studying
Metacognition can be defined as “stable knowledge or beliefs about one’s own cognitive system, and knowledge about factors which affect the functioning of the system; the regulation and awareness of the current state of cognition, and appraisal of the significance of thought and memories” (p. 302; Wells, 1995). Four aspects of maladaptive metacognition have been found to be consistently implicated in sub-optimal psychological functioning across a variety of domains (Wells, 2008): positive beliefs about worry (e.g. “Worrying helps me cope”), negative beliefs about thoughts concerning uncontrollability and danger (e.g. “When I start worrying I cannot stop”), cognitive confidence (e.g. “My memory can mislead me at times”), and beliefs about the need to control thoughts (e.g. “Not being able to control my thoughts is a sign of weakness”). Research by Spada and colleagues (2006) has found evidence that all these aspects of metacognition promote surface approach to studying. On the basis of these findings we hypothesized that:
(3)	Metacognition will be positively correlated with surface approach to studying.
1.4. Avoidance Coping as a Predictor of Surface Approach to Studying
Coping refers to the cognitive-behavioural efforts and strategies employed by the individual to deal with current or anticipated negative, demanding or challenging events (Lazarus & Folkman, 1984). Using the Ways of Coping Questionnaire (Folkman & Lazarus, 1985) and the Revised Inventory of Learning Processes (Schmeck, Geisler-Brenstein, & Cercy, 1991) Appelhans and Schmeck (2002) found that students using avoidance coping (which is characterized by escapism from the source of stress, including disengagement, denial, diversion, and fantasy; Zuckerman & Gagne, 2003) tend to adopt repeat-and-memorize studying processes. In more a recent study, using the R-COPE Inventory (Zuckerman & Gagne, 2003), Moneta and colleagues (2007) found that students using avoidance coping tend to adopt surface approach to studying. On the basis of these findings we hypothesized that:
(4)	Avoidance coping will be positively correlated with surface approach to studying.
1.5. Evaluation Anxiety as a Predictor of Surface Approach to Studying
Evaluation anxiety refers to the set of behavioural, phenomenological and physiological responses that accompany concern about the possible negative consequences or failure on an exam or similar evaluative situations (Sieber, O’Neil & Tobias, 1977). It has been frequently cited among the factors at play in determining a wide array of unfavourable outcomes and contingencies, including academic underachievement, poor cognitive performance and psychological distress and ill health (Zeidner, 1998). Evidence also suggests that evaluation anxiety can interfere with learning and performance by reducing processing capacity (Eysenck, Derakshan, Santos & Calvo, 2007; Sieber, O’Neil & Tobias, 1977). Taken together these findings indicate that evaluation anxiety should promote surface approach to studying. Spada and colleagues (2006) and Moneta and colleagues (2007) found this to be the case as they observed that test and evaluation anxiety, respectively, are correlated with surface approach to studying. On the basis of these findings we hypothesized that:
(5)	Evaluation anxiety will be positively correlated with surface approach to studying.
1.6. Avoidance Coping and Evaluation Anxiety as a Mediators of the Relationship between Traits and Surface Approach to Studying
Trait intrinsic motivation is fueled by the need for competence, fostering task focus and absorption, and making an individual perceive performance feedback as indicator of progress toward the goal of acquiring competence (Deci & Ryan, 1985). As such it should prevent avoidance coping and evaluation anxiety (Moneta & Spada, 2009). Conversely trait extrinsic motivation, which is fueled by reinforcement, fosters anticipation of reward at the expense of task focus, and makes an individual perceive performance feedback as ego-involving (Deci & Ryan, 1985), should promote avoidance coping and evaluation anxiety (Moneta & Spada, 2009). We thus hypothesized that:
(6)	Avoidance coping (a) and evaluation anxiety (b) will be negatively correlated with trait intrinsic motivation and will partially mediate the negative relationship between trait intrinsic motivation and surface approach to studying; and 
(7)	Avoidance coping (a) and evaluation anxiety (b) will be positively correlated with trait extrinsic motivation and will partially mediate the positive relationship between trait extrinsic motivation and surface approach to studying.
There is ample evidence in the literature which suggests that metacognition is correlated with the adoption of maladaptive cognitive-behavioural coping strategies and sub-optimal psychological functioning (see review by Wells, 2008). The central idea is that metacognition contributes to the negative interpretation of the significance of internal states, such as perceived stress during exam preparation, leading to greater accessibility of threat concepts in processing, an escalation of negative emotion and the choice and implementation of maladaptive cognitive-behavioural coping strategies. These are typically characterized by avoidance, rumination and worry (Spada, Nikčević, Moneta & Wells, 2008). Matthews and colleagues (1999) have also found that self-preoccupation in exam settings may primarily derive from aspects of metacognition, in particular beliefs that anxiety and worrying are uncontrollable and dangerous, as opposed to beliefs that specifically concern the exam situation. On the basis of these findings we hypothesized that:
(8)	Avoidance coping (a) and evaluation anxiety (b) will be positively correlated with metacognition and will partially mediate the positive relationship between metacognition and surface approach to studying.
1.7. The Proposed Model
This study proposes and tests a model (illustrated in Figure 1) in which trait extrinsic motivation and metacognition directly promote surface approach to studying, and trait intrinsic motivation directly prevents it. The model also purports that both avoidance coping and evaluation anxiety promote surface approach to studying and act as partial mediators in the relationships between the trait variables and surface approach to studying. The central aim of testing this model is to examine the relative contribution of the identified predictor variables to surface approach to studying. This may aid educational practitioners and researchers in developing intervention packages which target the constructs that play a key role in preventing surface approach to studying. 
-------------------------------




Participants were a sample of 528 undergraduate students from a London university. The gender distribution was 161 males (30.5%), 361 females (68.4 %) and 6 participants (1.1%) of unidentified gender. Age ranged from 18 to 60 years (M=25.98, SD=6.78). Over half of the sample were UK nationals (302 participants; 57.2%), 95 participants (18.0%) were nationals of other EU countries, 105 participants (19.9%) were nationals of non-EU countries, and 26 participants (4.9%) withheld information about their nationality. The largest ethnic group in the sample was White (261 participants; 49.4%), followed by Black (91 participants; 17.2%), and Indian (42 participants; 8.0%); moreover, there were other ethnic groups (83 participants; 15.7%), mixed (27 participants; 5.1%), and 24 participants (4.5%) who withheld information about their ethnicity. The sample comprised 426 social sciences students (80.7%), 12 business students (2.3%), 45 students of other programs (8.5%), and 45 students who withheld information about their study programmes (8.5%). The social sciences students comprised 235 psychology students, 114 law students, 42 international relations students, and 35 students from other social sciences subject areas.
2.2. Self-Report Instruments
Work Preference Inventory (WPI; Amabile et al., 1994). The WPI is a 30 item self-report instrument which measures individual differences in trait intrinsic and extrinsic motivation. Trait intrinsic motivation is subdivided into enjoyment, the tendency to engage in activities because they are interesting or satisfying (e.g. “It is important for me to be able to do what I most enjoy”) and challenge, the self-rewarding tendency to tackle and master complex tasks (e.g. “I enjoy tackling problems that are completely new to me”). Trait extrinsic motivation is subdivided into outward, the tendency to engage in activities because of the dictates of others or of the potential recognition by others (e.g. “I am concerned about how other people are going to react to my ideas”) and compensation, the tendency to engage in activities with the purpose of obtaining a reward proportional to one’s effort (e.g. “I am keenly aware of the goals I have for getting good grades”). Items are scored on a 4-point scale ranging from 1 (“never or almost never true for me”) to 4 (“always or almost always true for me”). Higher scores indicate higher levels of trait intrinsic and extrinsic motivation. The WPI scale scores correlate meaningfully with measures of academic performance, creativity and personality (Amabile et al., 1994); the test-retest reliabilities are of acceptable level (Amabile et al., 1994), and the internal consistency of the primary scales are .76 for trait intrinsic motivation and .63 for trait extrinsic motivation (Loo, 2001).
Metacognitions Questionnaire 30 (MCQ-30; Wells & Cartwright-Hatton, 2004). The MCQ-30 is a 30-item self-report instrument which measures individual differences in metacognition. It consists of five factors assessed by 6 items each: (1) positive beliefs about worry (e.g. “Worrying helps me cope”); (2) negative beliefs about thoughts concerning uncontrollability and danger (e.g. “When I start worrying I cannot stop”); (3) cognitive confidence (e.g. “My memory can mislead me at times”); (4) beliefs about the need to control thoughts (e.g. “Not being able to control my thoughts is a sign of weakness”); and (5) cognitive self-consciousness (e.g. “I pay close attention to the way my mind works”). Items are scored on a 4-point scale ranging from 1 (“do not agree”) to 4 (“agree very much”). Higher scores indicate higher levels of maladaptive metacognition. The MCQ-30 possesses good internal consistency and convergent validity, as well as acceptable test-retest reliability (Spada, Mohiyeddini & Wells, 2008; Wells & Cartwright-Hatton, 2004). 
Revised COPE (R-COPE; Zuckerman & Gagne, 2003). The R-COPE is a 40-item self-report instrument which measures individual differences in coping strategies on five factors comprising 8 items each: (1) self-help (e.g. “I talk to someone about how I feel”); (2) approach (e.g. “I do what has to be done, one step at a time”); (3) accommodation (e.g. “I look for something good in what is happening”); (4) avoidance (e.g. “I give up the attempt to get what I want”); and (5) self-punishment (e.g. “I brood over my problem constantly”). Items are scored on a 4-point scale ranging from 1 (“I usually don’t do this at all”) to 4 (“I usually do this a lot”). Higher scores indicate higher levels of the specific coping style. The R-COPE scale scores correlate meaningfully with measures of anxiety, depression and self-esteem. The scale reliabilities range from .74 to .94 (Zuckerman & Gagne, 2003).
Evaluation Anxiety Scale (EVAN; Thompson & Dinnel, 2001). The EVAN is a 15-item self-report instrument which measures students’ anxiety in evaluative contexts (e.g. “I get anxious when I am given a homework assignment which challenges my ability to do well”). Items are scored on a 7-point scale ranging from 1 (“Not at all true of me”) to 4 (“Very true of me”). Higher scores indicate higher levels of evaluation anxiety. For purposes of the present study item 15 (“If I know that someone is making a judgement about my academic performance, it has little effect on me”) was removed in order to improve the internal consistency of the scale. Thompson and Dinnel (2001) found that EVAN scores correlate with fear of failure, fear of negative evaluation, and test anxiety, and report an internal consistency estimate of .85. 
Approaches and Study Skills Inventory for Students (ASSIST), Short 18-item Form (Entwistle, 2008). The ASSIST Short 18-item Form is a self-report instrument which measures students’ approaches to studying on three scales of 6 items each: (1) deep approach (e.g. “When I am reading an article or book, I try to find out for myself exactly what the author means”); (2) strategic approach (e.g. “I organise my study time carefully to make the best use of it”); and (3) surface approach (e.g. “I concentrate on learning just those bits of information I have to know to pass”). Items are scored on a 4-point scale ranging from 1 (“Disagree”) to 4 (“Agree”). Higher scores indicate higher levels of specific approach to studying. The internal consistency of the scales ranged from .67 to .76 across two student samples from a British university (Moneta & Spada, 2009; Moneta, Spada & Rost, 2007) and from .65 to .75 in a student sample from a North American university (Speth, Namuth & Lee, 2007).
2.3. Procedure
The data collection was conducted between January 2010 and August 2010. Ethics approval for the study was obtained from a university ethics board. Participants were approached individually in common areas of the University over a one-week period during revision week, and offered a £2 voucher as reward to participate in the study. The questionnaire pack contained an individual consent form, a demographic data sheet, and a set of questionnaires with written instructions specific to each questionnaire. The study was described to participants as an investigation of the role of psychological factors in predicting approaches to studying. All participants were informed that data provided in the study would be treated with the strictest confidence and that participation in the research project was entirely voluntary. Following a brief introduction to the project and the granting of informed consent participants were instructed, in written form, to complete the self-report instruments. All participants were debriefed following completion of the self-report instruments. 
For the purposes of this study only the avoidance coping factor of the R-COPE was used as this was found to be the only predictor of surface approach to studying in previous research (Moneta, Spada & Rost, 2007). In addition all participants completed the full ASSIST Short 18-item Form but only items corresponding to surface approach to studying were used. 
2.4. Statistical Analysis
The model was tested using structural equation modelling as implemented in LISREL 8.8 (Jöreskog & Sörbom, 1996), in which surface approach to studying was the dependent variable, trait intrinsic motivation, trait extrinsic motivation, and metacognition were the predictors, and avoidance coping and evaluation anxiety were the mediators. We controlled for measurement error by defining as latent each of the study variables. The five metacognition factors were used as indicators of the single latent variable of metacognition. Indicators of all the other latent variables were created using parceling as follows. For each scale separately, we first fitted a single-factor principal axis factoring model to its item scores and checked whether the scree-plot indicated that a single factor was sufficient, confirming that the scale is unidimensional. Then, we checked that the item factor pattern coefficients were all positive; if a coefficient was negative, the corresponding item was excluded from the parcels. Finally, we created three parcels using the item factor pattern coefficients as a guide, following the “item-to-construct balance” method (e.g., Little, Cunningham, Shahar & Widaman, 2002). The analyses revealed that each of the study variables was unidimensional, and that each of its constituent items had a positive pattern coefficient except for item 14 of trait intrinsic motivation.
The goodness of fit of the model was assessed by the chi-square test, Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR). The chi-square tests the overall fit of the model to the data; strictly, a model fits if the chi-square is non-significant, provided that there is enough statistical power. The CFI is a measure of how well the model fits the data compared to a null model; it ranges from 0 to 1, with a value greater than .95 indicating good fit (Hu & Bentler, 1999). The RMSEA measures discrepancy between the model and data adjusted for degrees of freedom, and is sensitive to misspecification of the measurement model; it ranges from 0 to 1, with a value less than .05 indicating good fit (Hu & Bentler, 1999). The SRMR measures discrepancy between the observed and predicted covariance matrices, and is sensitive to misspecification of the latent model; it ranges from 0 to 1, with a value less than .05 indicating good fit (Schermelleh-Engel, Moosbrugger & Müller 2003).
The hypothesized mediation processes were tested using standardized latent variable scores (Jöreskog, 2000) in two steps. In the first step, the standardized scores of all the latent variables in the model were estimated for each participant based on a confirmatory factor model (CFA), with correlated factors, fitted using LISREL 8.8 (Jöreskog & Sörbom, 1996). In the second step of the analysis, the standardized scores of the latent variables were used as if they were observed variables to estimate the model using Preacher and Hayes’ (2008) approach to multiple mediation and Hayes’ (n.d.) INDIRECT SPSS macro, which provides bootstrap estimates with bias corrected confidence intervals of the indirect effects of each independent variable on the dependent variable through the proposed mediators controlling for covariates, which are partialled out of the dependent variable and the mediators. 
3. Results
3.1. Descriptive Statistics
Table 1 shows the means, standard deviations, reliability coefficients (Cronbach's alpha), and intercorrelations of the study variables. Only one variable, trait extrinsic motivation, had a reliability coefficient lower than the satisfactory standard of .70. 
------------------------------
Insert Table 1 about here
------------------------------
	Trait intrinsic motivation had a moderate and negative correlation with surface approach to studying, avoidance coping and evaluation anxiety which is consistent with hypotheses 1, 6(a), and 6(b), in that order. Trait extrinsic motivation had moderate and positive correlation with surface to approach to studying and evaluation anxiety which is consistent with hypotheses 2 and 7(b), but was uncorrelated with avoidance coping contrary to hypothesis 7(a). Metacognition factors had moderate and positive correlations with surface approach to studying, avoidance coping -- with the exception of factor 5 which was uncorrelated -- and evaluation anxiety -- with the exception of factor 4 which was uncorrelated -- fully supporting hypothesis 3 and partially supporting hypotheses 8(a) and 8(b). Avoidance coping and evaluation anxiety had moderate and positive correlations with surface approach to studying, consistent with hypotheses 4 and 5. In all, the pattern of correlations is consistent with the hypothesized model. 
3.2. Structural Equation Modelling
The chi-square test of the hypothesized model was significant (chi-square=477.7, df=156, p<.001), indicating that the model does not fit strictly. However, the other fit indexes indicated that the model fitted reasonably well (CFI=.94; RMSEA=.063, SRMR=.067). The model explained 49% of the variance of surface approach to studying, 39% of the variance of avoidance coping, and 35% of the variance of evaluation anxiety. Figure 2 shows the path diagram with estimated standardized path coefficients. All path coefficients were significant at least at the p<.05 level except for those from trait intrinsic motivation to surface approach to studying and from trait extrinsic motivation to surface approach to studying, which were not significant. Compared with the hypothesized model, the estimated model does not contain a direct path from trait intrinsic motivation to surface approach to studying as stated by hypothesis 1, and it does not contain a direct path from trait extrinsic motivation to surface approach to studying as stated by hypothesis 2. Moreover, the coefficient of the path from trait extrinsic motivation to avoidance coping was negative, whereas hypothesis 7(a) stated that it would have been positive and the bivariate correlation analysis suggested that it was positive. The estimated model supports all other hypotheses.
------------------------------
Insert Figure 2 about here
------------------------------
3.3. Test of Mediation
Tables 2 shows the standardized indirect effects of each of the three independent variables (trait intrinsic motivation, trait extrinsic motivation and metacognition) on surface approach to studying through avoidance coping and evaluation anxiety using the other two independent variables as covariates in the model, in three separate runs. All the indirect effects were significant at least at the p< .05 level, in that all 95% confidence intervals did not include the 0 value. Metacognition had the strongest total indirect effect, followed by trait intrinsic motivation and trait extrinsic motivation, in that order. Metacognition had promoting indirect effects through both mediators, Trait intrinsic motivation had preventive indirect effects through both mediators, whereas trait extrinsic motivation had a preventive indirect effect through avoidance coping and a promoting indirect effect trough evaluation anxiety. These findings support hypotheses 6, 7b, and 8, and disconfirm hypothesis 7a, in that trait extrinsic motivation has a preventive (rather than promoting) indirect effect on surface approach to studying through avoidance coping.
------------------------------
Insert Table 2 about here
------------------------------
4. Discussion
4.1. Summary of the Findings: Direct and Mediated Effects
This study proposed and tested a model in which trait extrinsic motivation and metacognition would directly promote surface approach to studying, and trait intrinsic motivation would directly prevent it. The model also purported that both avoidance coping and evaluation anxiety would promote surface approach to studying and act as partial mediators in the relationships between the trait variables and surface approach to studying. 
The findings from structural equation modelling suggested that trait extrinsic motivation had no direct influence on surface approach to studying, but it had mixed indirect effects in that it prevented surface approach to studying by preventing avoidance coping, and it promoted surface approach to studying by promoting evaluation anxiety. In previous research trait extrinsic motivation was found to promote surface approach to studying (Moneta & Spada, 2009). However metacognition was not included as a predictor variable in this work. In the present study trait extrinsic motivation had positive and moderate correlations with four metacognition factors. Moreover, both trait extrinsic motivation and these four metacognition factors had positive and moderate correlations with surface approach to studying. Therefore, the multivariate modelling had the potential to produce either an absent or a reversed correlation between extrinsic motivation and surface approach to studying and between trait extrinsic motivation and avoidance coping when partialling out the effect of metacognition. What the current findings suggest is that trait extrinsic motivation, when metacognition is controlled for, has no direct influence on surface approach to studying but has mixed indirect effects by preventing avoidance coping and promoting evaluation anxiety. In particular, the previously observed promoting direct effect of trait intrinsic motivation on surface approach to studying would appear to be due to a degree to the fact that individuals with higher trait extrinsic motivation tend to have higher metacognition.
Moreover, the findings suggested that trait intrinsic motivation was a preventive factor in surface approach to studying only indirectly, by preventing avoidance coping and evaluation anxiety, which in turn promoted surface approach to studying. In previous research trait intrinsic motivation was found to prevent surface approach to studying both directly and indirectly, through avoidance coping (Moneta & Spada, 2009). However, in that study, metacognition and evaluation anxiety were not included as a predictor variable and mediator variables respectively. In the present study trait intrinsic motivation had negative and moderate correlations with four metacognition factors and with evaluation anxiety. Moreover trait intrinsic motivation, these four metacognition factors and evaluation anxiety had all moderate correlations with surface approach to studying. Therefore, the current findings suggest that trait intrinsic motivation, when metacognition and evaluation anxiety are controlled for, has no direct influence on surface approach to studying but has preventing indirect effects by preventing both avoidance coping and evaluation anxiety. In particular, the previously observed direct preventing effect of trait intrinsic motivation on surface approach to studying would appear to be due to some extent to the fact that individuals with higher trait intrinsic motivation tend to have lower metacognition.
Most importantly metacognition appeared to be a powerful direct and indirect (through both avoidance coping and evaluation anxiety) promoter of surface approach to studying. Of the three traits included in the model, metacognition was the only one exerting a direct effect on surface approach to studying. The indirect promoting effect through avoidance coping was substantially greater than the combined effects of trait motivation, and through evaluation anxiety slightly less than the combined effects of trait motivation. 
How can the important predictive role of metacognition be explained? A possibility is that stressful or threatening events such as exams may engender a variety of unwanted thoughts (e.g. “I may fail the exam”) and internal experiences (heightened state of arousal) which though natural may become particularly burdensome to those individuals who appraise them negatively from a metacognitive perspective, perhaps by thinking that having these unwanted thoughts or internal experiences is a sign of weakness or that it is imperative to control them. Individuals who score high on metacognition are also likely to adopt maladaptive cognitive-behavioural coping strategies to regulate these unwanted thoughts and internal states because aspects of metacognition (e.g. “worrying will help me solve the problem” or “brooding will give me an answer”) will foster the activation of such coping strategies (Wells, 2008). 
Maladaptive cognitive coping strategies will typically involve ruminating about past failures or worrying about possible negative outcomes associated to the unwanted thoughts and internal states.  These strategies will increase the accessibility of negative information about the self and heighten levels anxiety, helping to explain the link between metacognition and evaluation anxiety. Maladaptive behavioural coping strategies will typically involve avoiding triggers for unwanted thoughts and internal states. This would help to explain the link between metacognition and avoidance coping. If the student does not actively engage in the stressful and threatening activity (in this case preparing for the exam) they will avoid cues (e.g. academic material, other students, studying environment) likely to activate these unwanted thoughts and internal states. Finally, the combined activation of maldaptive cognitive-behavioural coping strategies will deplete cognitive resources limiting cognitive capacity (Spada et al., 2006) and attentional control (Cermakova, Moneta & Spada, 2010) needed for engaging in deep and strategic approaches to studying.
4.2. Contextualization of the Findings
	The approach adopted in this and previous studies (Cermakova, Moneta & Spada, 2010; Moneta & Spada, 2009; Moneta, Spada & Rost, 2007) can be characterised as an attempt to develop progressively more complex, complete, and integrated models of study processes occurring when students prepare for academic exams. This approach is broadly consistent with the multilevel conceptual models which educational researchers currently use to link broad personality traits to state variables and academic outcomes (e.g., Matthews, Zeidner & Roberts, 2006; Schmitt, Keeney, Oswald, Pleskac, Billington, Sinha & Zorzie, 2009). The connection between the present and other studies in the field concern both the outcome variable and its primary predictors.
With respect to the outcome variable, the focus of the present study converges with recent studies which, although starting from a wide range of theoretical perspectives, all try to explain university students’ lack of engagement and negative affectivity experienced in pursuing their studies. Prior studies focused on a range of cognitive-affective variables, including study burnout, study engagement, and intention to leave one’s study programme (e.g., Bresó, Salanova & Schaufeli, 2007; Moneta, 2010; Salanova, Schaufeli, Martínez & Bresó, 2010). The present study focused on surface approach to studying, which can be viewed as the cognitive-behavioural component of student sub-optimal functioning which is more directly conducive to poor academic performance (e.g. Zeegers, 2004).
With respect to the primary predictors, the focus of the present study converges with recent theoretical developments in field of educational psychology which highlight the crucial role self-regulation plays in learning, and with the proposition that self-regulation requires a synergy of motivational and metacognitive processes (e.g. Lens & Vansteenkiste, 2008; Valle, Cabanach & Rodriguez, 2007; Zimmerman & Schunk, 2008). The present study focused on trait motivation and metacognition, providing support to the broad hypothesis that both these constructs are key predictors of surface approach to studying.
4.3. Implications for Practice
The model presented in this paper provides suggestions for interventions aimed at preventing surface approach to studying. These interventions may include questioning the function and utility of avoidance coping as well as standard cognitive-behavioural techniques for managing evaluation anxiety (e.g., Zeidner, 1998). It is unrealistic to think that effective interventions on trait extrinsic and intrinsic motivation could be carried out within the relatively short duration of university studies however metacognition is amenable to change with brief and focused interventions (Wells, 2008). 
In view of the relative importance of metacognition in predicting surface approach to studying it may be crucial to include techniques and principles of metacognitive therapy (Wells, 2008) in intervention packages aimed at preventing surface approach to studying. These techniques will help in discontinuing maladaptive cognitive-behavioural coping strategies which deplete cognitive resources for processing material at deep or strategic levels and therefore promote surface approach to studying (Spada et al., 2006). 
Metacognitive therapy interventions are aimed at modifying beliefs involved in the activation and perpetuation of maladaptive cognitive-behavioural coping strategies and the direct interruption of the latter. The modification of beliefs involved in the activation of maladaptive cognitive-behavioural coping strategies involves questioning beliefs regarding the benefits of rumination (e.g. “if I brood I will discover why I failed at a previous assignment”) and worrying (e.g. “worrying will help me be prepare for an exam”) through the use of cost-benefit analyses. The modification of beliefs involved in the perpetuation of maladaptive cognitive-behavioural coping strategies (e.g. “I should never have thoughts about how nervous I can become about an exam”; “I cannot control my worry about my academic work”) can be modified through verbal reattribution exercises (for example questioning if it is always the case that worry cannot be controlled). The interruption of maladaptive cognitive-behavioural coping strategies can be achieved by practicing detached mindfulness (learning to reframe thoughts as internal events rather than precise indicators of reality combined with preventing rumination or worry from being initiated) and rumination/worry postponement. 


4.4. Limitations and Directions for Future Research
This study has several limitations which will have to be addressed by future research. First, social desirability, self-report biases, context effects and poor recall may have contributed to errors in self-report instruments. Second, measuring both trait and state variables at a single point in time may not yield a sharp separation between the two constructs. Third, the construct of trait intrinsic motivation is related to ‘need for cognition’ (Cacioppo & Petty, 1982), ‘hardiness’ (Kobasa, Maddi, & Kahn, 1982; Sheard & Golby, 2007), and ‘mastery achievement goals’ (Elliot & McGregor, 2001), whereas the construct of trait extrinsic motivation is related to ‘performance achievement goals’ (Elliot & McGregor, 2001). Therefore, future studies should disentangle these competing constructs and identify those which are most predictive of surface approach to studying. Finally, academic achievement was not measured before and after the administration of the self-report instruments. Therefore, future studies should test the proposed model controlling for further competing variables and evaluate the effect of the model variables on academic performance. 
4.5. Conclusions
Moneta and colleagues’ (2007) work has advanced a preliminary theoretical framework which grounds the cognitive construct of approaches to studying in the more general cognitive and behavioural coping strategies people adopt when facing negative, demanding or challenging situations. Moneta and Spada’s (2009) work moved one step forward, and provided a preliminary theoretical framework which grounds the constructs of situational coping and approaches to studying in the broad personality traits to be intrinsically and extrinsically motivated when engaged in structured, complex, and productive activities. 
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Trait Extrinsic Motivation	2.61	.37	 .12**	(.61)								
Metacognition 1	2.04	.71	-.07*	 .17**	(.86)							
Metacognition 2	2.17	.84	-.13**	 .19**	 .40**	(.88)						
Metacognition 3	1.96	.73	-.16**	-.02	 .30**	 .42**	(..85)					
Metacognition 4	2.03	.65	-.04	 .17**	 .32**	 .50**	 .38**	(.73)				
Metacognition 5	2.62	.71	 .27**	 .13**	 .29**	 .33**	 .09*	 .40**	(.80)			
Avoidance Coping	1.76	.53	-.29**	 .01	 .25**	 .37**	 .33**	 .32**	 .03	(.75)		
Evaluation Anxiety	4.15	.95	-.19**	 .25**	 .24**	 .41**	 .32**	 .18	 .11*	 .26**	(.82)	
Surface Approach to Studying	2.47	.61	-.27**	 .09*	 .25**	 .39**	 .36**	 .24**	 .11*	 .40**	 .43**	(.70)





Standardized bootstrap estimates of the indirect effects (with 95% bias corrected confidence intervals in parentheses) of Trait Motivation and Metacognition on Surface Approach to Studying through the proposed mediators of Avoidance Coping and Evaluation Anxiety.
Indirect Effects	Independent Variables
	Trait Intrinsic Motivation	Trait Extrinsic Motivation	Metacognition
Total	-.14	(-.19 - -.10)	.07	(.03 - .12)	.26	(.21 - .33)
Avoidance Coping	-.05	(-.08 - -.03)	-.02	(-.05 - -.01)	.10	(.06 - .15)
Evaluation Anxiety	-.09	(-.13 - -.06)	.10	(.06 - .14)	.16	(.12 - .22)





Hypothesized model of Surface Approach to Studying during academic exam preparation stating that Avoidance Coping and Evaluation Anxiety partially mediate the effects of Trait Motivation and Metacognition on Surface Approach to Studying.






Estimated model of Surface Approach to Studying during academic exam preparation stating that Avoidance Coping and Evaluation Anxiety partially mediate the effects of Trait Motivation and Metacognition on Surface Approach to Studying.
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